Ubiquitin fusion enhances cholera toxin B subunit expression in transgenic plants and the plant-expressed protein binds GM1 receptors more efficiently.
Developing plant based systems for the production of therapeutic recombinant proteins requires the development of efficient expression strategies and characterization of proteins made in heterologous cellular environment. In this study, the expression of cholera toxin B subunit (CtxB) was examined in the leaves of transgenic tobacco plants. A synthetic gene encoding CtxB was designed for high level expression in plant cells and cloned as ubiquitin (Ub) fusion in a plant expression vector. Tobacco plants were genetically engineered by nuclear transformation to express the CtxB or Ub-CtxB fusion proteins under the control of CaMV35S duplicated enhancer promoter. Functionally active CtxB accumulated in tobacco leaves at 2.5-fold higher level in the Ub-CtxB plants. In the best expressors, CtxB accumulated at 0.9% of the total soluble leaf protein. In both the constructs, molecular mass of the plant-expressed CtxB was 14.6 kDa in contrast to 11.6 kDa for the authentic CtxB. Schiff's test, retention on concanavalin A column and chemical and enzymatic deglycosylation established that the higher molecular mass was due to glycosylation of the CtxB expressed in plant cells. The glycosylated CtxB made in tobacco leaves had higher affinity of binding to the GM1 receptors.